AMENDMENTS TO CLAIMS 



The following listing of the claims replaces all prior claim versions and listings. 

1. (Canceled) 

2. (Currently Amended) A- The m emory access control device comprising: according to 
claim 7, 

amemory master to request access to memory; 

a memory control unit to produce control signals of memories based on access 
information to be output from s aid memory master; and 

memory will be directed t o a same page; 

wherein, for each of a last natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has b ee n found as history 
information, and 

wherein, when - said hit predicting unit predicts the hit based on the history 
information, said memory control unit terminates a routin e without closing a bank at a 
time of completion of present acc e ss op e rations and, when said hit pr e dicting unit 
predicts the miss based on the history information, said memory control unit closes said 
bank at the time of completion of pr e s e nt access operations and terminates th e routine 

wherein, for each of a last "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether the-a_hit or th^amiss has been 
found, and said hit predicting unit predicts the-a_hit, if, out of the last "n" times of 
accesses, a number of times of accesses in which the-ahit has been found is "m" or more 
(m<n: "m" is a natural number^ "m" being a result of adding said number of times of 
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accesses in which the-ahit has been found, and said hit predicting unit predicts the-a 
miss, if said number of times of accesses is not "m" or more. 
3. - 4. (Canceled) 

5. (Currently Amended) A- The memory access control device cornprising: according to 
claim 7. 

a m e mory master to r e quest access t o mem o ry ; 

a memory control unit to produc e control signals of memories bas e d on access 
information to be output from said memory master; and 

a4 rit predicting unit to predict whether or not a n e xt access to each bank in 
memory will b e dir e cted to a s ame page; 

wherein, for e ach of a l a st - n at u ral number of time s of acc e sses to - eaeh - bank in 
m e mory, said hit predicting unit stor e s whether a hit or a miss has be e n found as history 
information, and 

whoroin, when said hit predicting unit predicts the hit based on the history 
information, said memory control unit terminates a routine without closing a bank at a 
time of completion of present access operations and, when s aid hit pr e dicting unit 
predicts th e miss based on the history information, said m e mory control unit closes said 
bank at the time of completion of present - access operations and terminates the routin e , 

wherein, for each of a last "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether the-ahit or the-amiss has been 
found, and said hit predicting unit predicts the-amiss when fee-amiss has been found in 
all of the last "k" times of accesses (k<n: "k" is a natural number) out of the last "n" 
times of accesses, and said hit predicting unit predicts the-ahit when the-ahit has been 
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found at least one time in all of the last "k" times of accesses out of the last "n" times of 
accesses and if the-ahit has been found in all of the last "j" times of accesses (j<n: "j" is a 
natural number) out of the last "n" times of accesses, and said hit predicting unit predicts 
tfee-ahit when the-amiss has been found at least one time in all of the last "j" times of 
accesses out of the last "n" times of accesses, and if a number of times of accesses in 
which the-ahit has been found out of the last "n" times of accesses is "m" times or more 
(m<n: "m" is a natural number^ "m" being a result of adding said number of times of 
accesses in which the-ahit has been found, and said hit predicting unit predicts the-amiss 
when said number of times of accesses is not "m" times or more. 

6. (Canceled) 

7. (Currently Amended) The-Ajnemory access control device according to claim 
^comprising: 

a memory master to request access to memory; 

a memory control unit t o p roduce control signals of memories based on access 
information to be output from said memory master; and 

a hit predicting unit to predict whether or not a next access to each bank in 
memory will be directed to a same page; 

wherein, for each of a last natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has been found as history 
information, and 

wherein, when said hit predicting unit predicts a hit based on the history 
information, said memory control unit terminates a routine without closing a bank at a 
time of completion of present access operations and, when said hit predicting unit 
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predicts a miss based on the history information, said memory control unit closes said 
bank at the time of completion of present access operations and terminates the routine: 
and 

wherein after a bank and a page to be accessed next have been determined, said 
memory master informs said memory control unit of information about said bank and 
said page to be accessed and wherein said memory control unit, if said bank to be 
accessed next by said memory master is the bank being presently accessed and said page 
to be accessed by said memory master is the page being presently accessed, said memory 
control unit terminates the routine, regardless of the prediction from said hit predicting 
unit, without closing said bank being presently accessed at the time of completion of 
present access operations and, if said bank to be accessed next by said memory master is 
the bank being presently accessed and said page to be accessed by said memory master is 
different from the page being presently accessed, said memory control unit closes said 
bank being presently accessed at the time of completion of present access operations, 
regardless of the prediction from said hit predicting unit, and said memory control unit 
terminates the routine. 

8.-11. (Canceled) 

12. (Currently Amended) A- The m emory access control device comprisirm: accordrog 
to claim 17, 

two or more memory masters to request access to m e mory; 
an arbiter unit to arbitrat e memory access requests fed from said m e mory masters 
and ' to select access information fed from any one of said m e mory ma s ters; 
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a memory control unit to produce a control signal of m e mory based on access 
information output from said arbit e r unit; and 

a hit predicting unit to predict whether or not a next access to each bank in 
memory will be directed to a s ame j p ag e t 

whoroin^ for eaeh - of a-l a st natural number of times of accesses to e ach bank in 
m e mory, said hit pr e dicting unit stor e s whether a hit or a miss has been found as history 
information, and 

wh e rein, when said hit predicting unit predi cts the hit bas e d on the history 
information, said memory control unit terminates a routin e without closing said bank at a 
tim e of compl e tion of pr e s e nt access op e rations, and when said hit predicting unit 
predicts the miss based on the history information, said memory control -unit close s said 
bank at th o# me^>f - pr©san t -aeee s S ' operations and t e rminates the routin e; 

wherein, for each of a last "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether the-ahit or the-amiss has been 
found and said hit predicting unit predicts tfee-a_hit, if, out of the last "n" times of 
accesses, a number of times of accesses in which tfee-ahit has been found is "m" or more 
(m<n: "m" and "n" each is a natural number)., "m" being a result of adding said number 
of times of accesses in which tfee-ahit has been found, and said hit predicting unit 
predicts the-amiss, if said number of times of accesses is not "m" or more. 
13.-14. (Canceled) 

15. (Currently Amended) A- The m emory access control device comprising: according 
to claim 17, 

two or more memory masters to r e quest - access to memory; 

a n - ar - b i ter - uni t- to arbitrate memory access requests fed from said memory masters 
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and to select acc e ss informa tio n f ed - trem - an y- one - o f s a id memory masters; 

a memory - eontrol unit to produce a control signal of memory based on access 
information output from said arbiter unit; and 

a hit predicting unit to predict whether or not a next access to each bank in 
m e mory will be directed to a s ame - page ? 

wh e r e in, for - ea e h e f-a - last natural num ber of ' times of access e s to each bank in 
memory, said hit predicting unit stores whether a hit o r a m iss has been found as history 
information, and 

wh e rein, when said hit predicting unit pr e dicts the hit based on the history 
information, said memory control unit terminates a routin o without closing said bank at a 
toe-ef-^efflptefef^ef-pfe sent access operations, and wh e n said hit predicting unit 
predicts the miss based on the history information, said memory control unit cl o ses said 
bank at the tim e of present - aee - es s -o pera tio ns and terminates the routine ; 

wherein, for each of a last "n" ("n" is a natural number) times of accesses to each 
bank in memory, said hit predicting unit stores whether the-ahit or the-amiss has been 
found, and said hit predicting unit predicts the-amiss when the-a_miss has been found in 
all of the last "k" (k< n: "k" is a natural number) times of accesses out of the last "n" 
times of accesses, and said hit predicting unit predicts fee-ahit when the-ahit has been 
found at least one time in all of the last "k" times of accesses out of the last "n" times of 
accesses and if tbe-ahit is found in all of the last "j" times of accesses (j<n: "j" is a 
natural number) out of the last "n" times of accesses, and said hit predicting unit predicts 
the-ahit when fee-amiss has been found at least one time in all of the last "j" times of 
accesses out of the last "n" times of accesses, and if a number of times of accesses by 
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which the-ahit has been found out of the last "n" times of accesses is "m" times or more 
(m<n: "m" is a natural number^ "m" being a result of adding said number of times of 
accesses in which the-a_hit has been found, and said hit predicting unit predicts the-a 
miss, when said number of times of accesses is not "m" times or more. 

16. (Canceled) 

17. (Currently Amended) The-Amemory access control device according to claim 
^ comprising: 

two or more memory masters to request access to memory; 

an arbiter unit to arbitrate memory access requests fed from said memory masters 
and to select access information fed from any one of said memory masters; 

a memory control unit to produce a control signal of memory based on access 
information output from said arbiter unit; and 

a hit predicting unit to predict whether or not a next access to each bank in 
memory will be directed to a same page; 

wherein, for each of a last natural number of times of accesses to each bank in 
memory, said hit predicting unit stores whether a hit or a miss has been found as history 
information; and 

wherein, when said hit predicting unit predicts a hit based on the history 
information, said memory control unit terminates a routine without closing said bank at a 
time of completion o f present access operations, and when said hit predicting unit 
predicts a miss based on the history information, said memory control unit closes said 
bank at the time of completion of present access operations and terminates the routine; 
and 
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wherein after a bank and a page to be accessed next have been determined, each 
memory master informs said arbiter unit and said memory control unit of information 
about said bank and said page to be accessed next; and 



the next access to the bank being presently accessed and to the page being presently 
accessed, said memory control unit terminates the routine , regardless of the prediction 
from said hit predicting unit, without closing said bank being presently accessed at the 
time of completion of present access operations, regardless of the prediction from said hit 
predicting unit, and said arbiter unit selects said memory master with priority, andf Ml if 
there exists said memory master which gets the next access to the bank being presently 
accessed and to a page different from the page being presently accessed, said memory 
control unit closes said bank being presently accessed at the time of completion of 
present access operations, regardless of the prediction from the hit predicting unit, and 
said memory control unit terminates the routine , and if ther e exists said memory ma s ter 



wherein 




litrif there exists said memory master which gets 




which - gets the next 



to the bank being presently accessed and the page being 



presently accessed, said arbiter unit s e lects said memory master with priority . 



18.-20. (Canceled) 
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